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Accumulation and excretion of nickel іп Spodoptera litura Fabricius larvae 


fed on diets with Ni^* 

SUN Hong-Xia'[] XIA Qiang [] ZHOU Qiang [] ZHANG Gu-Ren'[] 1. State Key Laboratory for Biological 
Control & Institute of Entomology[] Sun Yat-sen University[] Guangzhou 510275[] Chinal] 2. Zhuhai Campusl] 
Zunyi Medical College[] Zhuhai[] Guangdong 519041[] China[] 

Abstract[] To study the distribution and transfer of heavy metal in insects[] nickel amounts in the faeces and 
tissues of the 6th instar Spodoptera litura Fabricius larvae fed on artificial diets amended with different 
concentrations of nickel for 3 generations were detected by Inductively Coupled Plasma-Atomic Emission 
Spectrometef] ICP-AES[]. The results showed that majority of nickel in diets could be excreted through faeces. 
Nickle uptaken by S. litura larvae was primarily stored in the midgut of larvae[] and some of nickel could 
enter the hemolymph via intestine and then be transferred to fat body and cuticle. Nickel accumulated in the 
midgut was more than those in the fat body and the cuticle in which nickel accumulation was the lowest. The 
results also indicated that nickel in faeces and different tissues of S. litura larvae within a generation 
increased with the increase of nickel concentrations in the treated diets and showed significant dose-dependent 
relationship with the nickel concentrations in artificial diets. The results might provide insight into the effects 
of nickel contamination on development and reproduction of S. litura[] as well as the detoxification of S. 
litura to heavy metal nickel. 
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Table 1 Ni сопсепігабоц) mg/kg[] in faeces of the 6th instar larvae of 5. litura fed on diets with 


different concentrations of nickel for 3 generations 





000 М” ПП 0 10 0 20 030 
Nickel doses in dietf] mg/kg 1st generation 2nd generation 3rd generation 
0 8.117 + 1.159 Ae 8.567 + 0.088 Ae 9.033 x 0.788 Ae 
1 14.633 + 2.196 Ае 14.970 + 0.521 Ае 16.700 + 0.950 Ае 
5 32.800 + 0.808 Bd 40.933 + 3.298 Bd 54.030 x 5.084 Ad 
10 47.700 x 2.991 Bc 76.733 + 8.690 Ac 77.900 + 3.553 Ac 
20 129.167 + 5.145 Bb 144.833 € 7.470 ABb 159.800 + 6.332 Ab 


40 


254.800 x 7.724 Аа 


271.667 + 13.878 Aa 


287.170 + 7.818 Aa 


üugggggggggggpnagaapapauugggggggggggngggggugugggggpnggapnagagagagaggpuleacrntll»ep 
< 0.05[0 [O 0 0 Different capital letters in the same row indicate that means are significant different among different generations[] while different small letters in 


the same column indicate that means are significant different among the different treatment4] Р < 0.05[]. The same below. 
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Table 2 Ni сопсепігабоц) mg/kg[] in the midgut of the 6th instar larvae of S. litura fed on diets with 


different concentrations of nickel for 3 generations 








000 wu 0 10 0 20 030 
Nickel doses in dietf] mg/kg 151 generation 2nd generation 3rd generation 

0 1.337 x 0.086 Ae 0.970 x 0.200 Ae 1.867 x 0.578 Ae 
1 5.487 x 0.706 Ad 6.167 x 0.426 Ad 7.700 x 0.416 Ad 
5 7.500 + 0.321 Ас 8.967 + 0.801 Ad 9.500 + 1.400 Ad 
10 8.567 + 0.536 Bc 10.500 + 0.470 ABc 15.500 + 2.569 Ac 
20 17.567 + 0.960 Bb 19.600 + 0.980 Bb 24.267 + 1.1837 Ab 
40 27.933 + 2.933 Ba 30.900 + 1.130 Ba 37.767 + 0.467 Aa 


600000000 м* 00000 00 100200 
40 тек D) LI] L1 U Li LIU] U D LI UI CL] U. D. LI D UI 
0200000 №010 5 пу 00000 
N'*DUBOUOLI BOO №0 200 40 mg/kgfT] 
ПШПШ 30 600000000 00000 
000 1000000060 3Ш 

D000 м" 000000 № 10020040 


mg/k O ОООООООООООООООО 30 
О 5mgkg №" О 000000 30000000 
DD №010 5 њу 00000000000 
ПМ ПППППППП М*"“ПППШППП 
М“ППППППППППППППШПППП 
М“ППППППППППППППП ШП 4m 





972 ПОО О Аса Entomologica Sinica 


510 














03 0030000000000 м* 0000000000 600000000 NÉ*[ M mgkg] 
Table З М№Ё* сопсепігабоқ) mg/kg[] in the fat body of the 6th instar larvae of S. litura fed on diets 


with different concentrations of nickel for 3 generations 


D 20 


2nd generation 


0 30 


3rd generation 





000 М” ПП 0 10 
Nickel doses іп іе] mg/kg Ist generation 
0 0.600 + 0.058 Ad 
1 0.867 + 0.120 Ad 
5 1.967 x 0.176 Ac 
10 2.267 € 0.273 Ac 
20 6.767 + 0.176 Bb 
40 10.767 x 0.353 Ba 


0.633 + 0.067 Ad 
0.967 + 0.176 Ad 
2.333 x 0.338 Ad 

2.97 x 0.200 Ac 


0.567 x 0.088 Ad 
1.267 + 0.260 Ad 
2.933 + 0.260 Ac 
3.533 + 0.497 Ac 


11.133 x 0.267 Ab 
13.333 + 0.418 Aa 


7.367 x 0.819 Bb 
12.400 x 0.557 Aa 
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Table 4 Ni concentration] mg/kg[Jin the cuticle of the 6th instar larvae of S. litura fed 


on diets with different concentrations of nickel for 3 generations 
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0 = * = 

1 == = = 

5 - - 0.467 + 0.033 c 
10 1.100 x 0.153 Ac 1.230 x 0.200 Ac 0.967 x 0.145 Ac 
20 3.563 x 0.293 Ab 4.500 x 0.700 Ab 5.867 x 1.049 Ab 
40 6.733 x 0.555 Aa 7.867 x 0.669 Aa 9.867 x 0.203 Aa 
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Table 5 Ni'* сопсепігабоц] mg/L[] in the hemolymph of the 6th instar larvae of 5. litura fed 


on diets with different concentrations of nickel for 3 generations 








000 wu 0 10 0 20 030 
Nickel doses in іе] mg/kg 151 generation 2nd generation 3rd generation 
0 1.533 x 0.328 Ae 1.533 + 0.120 Af 1.333 + 0.145 Af 
1 2.333 + 0.410 Ае 2.967 + 0.290 Ае 3.967 + 0.467 Ае 
5 6.167 + 0.145 Ad 6.467 + 0.426 Ad 7.033 + 0.333 Ad 
10 7.967 x 0.581 Bc 10.533 € 0.328 Ac 11.233 + 0.437 Ac 
20 12.667 + 0.260 Bb 13.767 + 0.578 ABb 15.167 € 0.722 Ab 


40 


1.533 x 0.328 Ae 


1.533 € 0.120 Af 


1.333 + 0.145 Af 
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